In this research project, the enablers in implementing mobile KMS in Australian regional healthcare will be investigated, and a validated framework and guidelines to assist healthcare in implementing mobile KMS will also be proposed with both qualitative and quantitative approaches. The outcomes for this study are expected to improve the understanding the enabling factors in implementing mobile KMS in Australian healthcare, as well as provide better guidelines for this process.
Introduction
Knowledge management systems (KMS) are a class of information systems used to manage organisational knowledge [1] . They are defined as IT-based systems developed to support and enhance the organizational processes of knowledge creation, storage/retrieval, transfer and application [2, 3] . The goals of KMS are to represent and retrieve knowledge in ways that enhance the decision-making capability of human decision-makers, such as in healthcare [4] . According to a recent study [3] , KMS have proven to be efficient and effective in organising vast amount of knowledge with high complexity.
Current research status in knowledge management (KM) provides an improved understanding of its success factors as KM approaches are more focused on addressing particular challenges such as how to preserve and use knowledge in an organisation [5] . In addition, research issues on the enablers and barriers that influence an organisation to further enhance its knowledge management are still essential in the decision making process [6] [7] [8] [9] .
So far, studies in KM have explored the most traditional information systems using simple and predefined formulas for managing information associated with manufacturing, production, sales, etc. The lack of functions for automated knowledge reasoning and management have prompted researchers to study issues as to how a mobile knowledge management decision support system can be developed in order to provide sophisticated decision making [10] . However, to accomplish this goal of building sophisticated decision making tools using organisational knowledge, one should understand the factors and their influences to form a new starting point for a comprehensive understanding of mobile decision making using KM [5] .
The characteristics of mobile services are very different from those of traditional services using desktop computers. Previous conceptual and qualitative frameworks for creating offline services have limited capacity when applied to new mobile service creation [11] . With the great progress of information technology, knowledge management becomes much easier and effective [10] . For example, using mobile technologies, it is now possible to aggregate users' context quickly [12] .
In addition, the worldwide revenue growth of mobile data services reached US$49 billion in the first quarter of 2008 and is expected to exceed US$200 billion by 2012 [13] . Further, mobile data services via wireless networks and mobile devices have experienced rapid growth worldwide [10, 14] . Thus, mobile technologies open up new opportunities for decision making using mobile data services [15] . In the context of healthcare, there is a need for a new approach to ensure that up-to-date, context specific information is provided as and where required [4] . In this case, mobile technology works as an enabler of KMS. It enables KMS not only by providing health services on mobile devices but also by connecting these devices together so that services can be provided to people anywhere and anytime [12] . Hence, combining mobile technologies with KMS can assist in analysing voluminous data, deliver only usable knowledge to clinicians and nurses, and formulate patientfocused services that are required by today's healthcare providers.
The quality of decision making is critical, especially in healthcare. Previous studies in Information Systems indicated that mobile KMS provide strong support in decision making [4, 10, 16] . The introduction of KMS with support of mobile technologies is expected to improve the efficiency, accuracy, and service quality in healthcare. For example, mobile clinical support systems provide clinicians and nurses knowledge delivery on demand, medication consultation, and therapy reminder [4] . Earlier studies also provided instances in the initial benefits of using mobile technologies in knowledgebased systems. These instances cover the areas of preliminary clinical assessment for classifying treatment categories and providing alerts of potential drug interactions with active linking to medical conditions [17, 18] . Thus, the benefits of using mobile knowledge management systems in healthcare appear to be significant. Gururajan and Hafeez-Baig [19] identified that applying decision making via mobile devices can save about 20 minutes per nurse shift. However, the enablers, barriers, and implementation models have yet to emerge in their studies. The benefits and barriers of mobile KMS are highlighted in previous paragraphs. However, the implementation of such systems has been barely covered in previous literature. This research provides a systematic approach to explore this issue. It starts with identifying the enablers and barriers in implementing a mobile KMS in the Australian regional healthcare. After the enablers of mobile KMS in Australian regional healthcare are identified, a broader investigation will be conducted to confirm and further explore the issues of mobile KMS implementation in regional healthcare. An implementation framework and a series of guidelines for introducing mobile KMS will be built based on the findings. The final aim of this project is to test the framework in a pilot healthcare site.
Literature Review
The literature review of this study consists of two sections. In the first section, the basic concepts and definitions of knowledge, knowledge management, and knowledge management systems are provided. In the second section, the enablers of knowledge management systems are gathered and discussed as the foundation for the theoretical model proposed in this study.
KM and KMS
Researchers have provided definitions to better understand the concepts of knowledge and knowledge management. For example, knowledge management has been defined as the process of capturing, storing, sharing, and using knowledge [20] . KM is also the systematic and explicit management of knowledge-related activities, practices, programs and policies within the enterprise [21] , or the art of creating value to organisations by leveraging intangible assets [22] . Accordingly, knowledge is defined as a justified belief that increases an entity's capacity for effective action [1, 23] . Knowledge can be further viewed as a state of mind; an object; a process; a condition of having access to information; or a capability [1] .
To manage knowledge assets more effectively, knowledge management systems are the IT-based platform designed for facilitating KM by providing larger databases, more powerful computation ability, higher performance data structures, and smarter query techniques [24] . Knowledge management systems (KMS) refer to a class of information systems applied to managing organisational knowledge. It is defined as IT-based systems developed to support and enhance the organizational processes of knowledge creation, storage/retrieval, transfer and application [1, 3] . The main function of KMS is to guide employees in obtaining helpful knowledge from knowledge bases and make existing experiences freely available to other employees of an organisation [2] . The final goals of KMS are to employ many different techniques to represent knowledge, with the aim of enhancing the decision-making capability of human decision-makers [25] . According to recent studies [3] , KMS have proven to be efficient and effective in organising knowledge of high complexity and in large amounts.
With the rapid development of wireless technologies, new research issues are gaining prominence. For example, in a mobile and networked environment, the solutions of how to provide up-to-date, context specific information to whom and where, is appropriate [25] . Another example is how to use mobile clinical support systems to address different intelligent decision support such as knowledge delivery on demand, medication advice, therapy reminders, preliminary clinical assessment for classifying treatment categories and providing alerts of potential drugs interactions and active linking to relevant medical conditions [25] . These requirements, raised from new technological developments, have fostered the studies of KMS to a new stage. One important research issue is how knowledge management systems influence the outcomes
Enablers of implementing KMS
Previous studies have indicated that when organisations implement their knowledge management systems, some obstacles and enablers exist in the process. For example, many firms actively limit knowledge sharing because of the threats associated with industrial espionage, as well as concerns about diverting or overloading employees' work-related attention [26] . Once knowledge sharing is limited across an organisation, the likelihood increases that knowledge gaps will arise, and these gaps are likely to produce less-than-desirable work outcomes [27] .
Despite the fact that organisations may reward their own employees for effective knowledge management practices, this may create obstacles for knowledge management. One example is that some organisations provide pay-for-performance compensation schemes, plus it can also serve to discourage knowledge sharing if employees believe that knowledge sharing will hinder their personal efforts to distinguish themselves relative to their co-workers [23] . Further, there are major challenges in promoting the transfer and integration of explicit and tacit knowledge between channel members, including: lack of recipient's cognitive capacity; lack of the sender's credibility; lack of motivation of the sender or the recipient; the existence of an arduous relationship between the sender and recipient; and causal ambiguity due to the complexity of knowledge [28, 29] .
Recent studies have attempted to provide guidelines and successful experiences to reduce obstacles. For instance, there are four areas that need to be focused on when implementing knowledge management systems.
These areas include [9] : understanding who the knowledge sources are; measuring where and how knowledge flows; getting knowledge to flow more rapidly and freely; and reinforcing knowledge with supportive relationships. Additionally, a review of the literature reveals that there are many enablers that are known to influence knowledge management practices [7] . These enablers can be broadly classified into either a social or technical perspective. The social perspective of knowledge management enablers plays an important role and has been widely acknowledged [30] . These enablers are further discussed below.
One of the enablers is collaboration. Collaboration is an important feature in knowledge management adoption. It is defined as the degree to which people in a group actively assist one another in their tasks [6] .
Another enabler is mutual trust. It exists in an organisation when its members believe in the integrity, character and ability of each other [31] .
A further important enabler is learning. It is defined as any relatively permanent change in behaviour that occurs as a result of experience [31] .
In addition to the above, leadership is often stated to be a driver for effective knowledge management in organisations [32] . Leadership is defined as the ability to influence and develop individuals and teams to achieve goals that have been set by the organisation [31] .
Organisational incentives and rewards that encourage knowledge management activities amongst employees play an important role as an enabler [33] . Incentives are something that have the ability to incite determination or action in employees within an organisation [31] .
Organisational structure plays an important role as it may either encourage or inhibit knowledge management. The structure of the organisation impacts the way in which organisations conduct their operations and, in doing so, affects how knowledge is created and shared amongst employees [6] . Another structural enabler is the level of non-formalisation. It refers to the written documentation of rules, procedures and policies to guide behaviour and decision making in organisations [34] . When an organisation is highly formalised, employees would then have little discretion over what is to be done, when it is to be done and how they should do it, resulting in consistent and uniform output [31] .
Most teams are composed of individuals who operate from a base of deeply specialised knowledge [35] . These individuals need mechanisms to translate across the different 'languages' that exists in organisations [36] . This brings rise to the need for employees with T-shaped skillsthat is, skills that are both deep and broad [37] . Employees who possess T-shaped skills not only have a deep knowledge of a particular discipline (e.g. financial auditing), but also about how their discipline interacts with other disciplines (e.g. risk analysis, investment analysis and derivatives). Iansiti (1993) states that the deep knowledge in a particular discipline is aptly represented by the vertical stroke of the 'T', whilst knowledge of how this discipline interacts with other disciplines is represented by the horizontal top stroke of the 'T' [38] .
Lastly, but no less important an enabler, is IT infrastructure. It plays an important role in knowledge management. Technology infrastructure includes information technology and its capabilities which are considered to assist organisations to get work done, and to effectively manage knowledge that the organisation possesses [39] . These aspects were investigated in this study for their applicability in the Indian context.
Research Methodology
There are three stages in this project. The first stage is to identify enablers and barriers for mobile KMS in Australian regional healthcare. Qualitative research will be used in this stage for understanding the issues and depicting the factors. The second stage is a broader investigation based on the findings of the first stage. The activities and introducing model of KMS implementation will be developed based on findings of first and second stages. The third stage is testing of the framework in Australian regional healthcare settings. The three stages are explained in the following paragraphs and summarised in Table 1 . 
Stage 1: An exploratory study using qualitative approaches
Our research team has been making some initial progress in this area. One of them is the discovery and clarification of KMS enablers for regional organisations. Previous literature indicated that the enablers of KMS may vary from country to country [27, 40] . However, in our recent study in India [41], it was found that there may be other inferential factors leading to the differences. The results indicated that the enablers for KMS vary significantly between metropolitan and regional organisations. The findings will be examined with Australian data by using a qualitative approach, including focus group and in-depth interviews, to test the appropriateness of previous findings in Australian regional healthcare. This is to ensure the biases between the countries can be minimized, and, if there is any, to take specific characteristics of Australian healthcare environment into account in the construction of the mobile KMS implementation framework. To start the first step, an initial mobile KMS enabler model was developed in Figure 1 for further examination. The model and these propositions were developed by the team based on our recent experiences from an Indian study [41] . In addition to the enablers and barriers, the necessary steps and implementation process of mobile KMS will also be explored and identified in this stage to form the foundation of the framework that will be proposed in next stage.
Figure 1: Proposed mobile KMS enabler model
Currently, the enablers of KMS in regional organisations are not clearly identified yet. Further, the research domain appears to be under studied if regional healthcare is included, as well as mobile technologies. Therefore, in the first year of this project, an exploratory study will be conducted in the Australian regional healthcare (mainly in Queensland), in order to explore the issues of what factors will enable mobile KMS, what the barriers are, what the current progress of KMS implementation is in regional healthcare, and what major requirements are from the users' viewpoints. These research issues will be explored and answered via a qualitative study. This study will use approaches including focus group discussions and oneon-one in-depth interviews.
The first step of data collection will use focus group discussions with a multiple case study approach. There are some advantages in using this method. These advantages include encouraging people talk freely in a group, and one interviewee's talking may inspire another and finally leading to a more complete viewpoint [42] . Three focus group discussions are considered appropriate to initially explore the issues. These discussions will be conducted at the conference rooms in selected healthcare organisations. Each focus group will comprise of five to eight participants. The participants will be chosen from different levels of employees in the selected regional healthcare organisations. Each discussion will take around two to three hours as the domain is relatively new and needs comprehensive investigation. The transcripts of discussion will then be analysed as the initial findings for the second step-indepth interviews.
For the reason that in focus group discussions, viewpoints may be expressed with limited opportunities for further exploration [42] , in-depth interviews will be facilitated to further discuss the viewpoints identified from the focus groups. Twelve indepth interviews in four different regional healthcare will be conducted. The choice of these healthcare entities is based on the advice received from Queensland Health as it appears to be possible to identify such a number based on exposure to mobile devices. Considering the significant differences in funding systems between Australian healthcare providers, the cases will cover both public and private hospitals.
Stage 2: A confirmative study using a quantitative approach
Subsequent to the multiple case study and interviews, the findings will then be summarised and examined. The main outcome of this stage is to propose a framework for mobile KMS implementation. The attributes of regional healthcare and characteristics of mobile technology will be considered and incorporated into the framework. The quantitative study uses a survey method for further investigation. It aims at:
Confirming the findings including enablers and barriers in regional healthcare, and if possible, collecting any other enablers and barriers in the implementation process of mobile KMS. Examining necessary steps and workflows in introduction and implementation of mobile KMS in regional healthcare. Based on findings of Stages 1 and 2, developing a framework for mobile KMS implementation for Australian regional healthcare. The population of this survey study includes healthcare providers in regional Australia. Healthcare providers comprise hospitals, pharmacies, physicians, dentists, care centres, nursing homes, flying doctors, ambulance services, rehabilitation services, diagnostic laboratories, medical device manufacturers, and other health service providers and components of the healthcare system. There is a wide coverage of regional areas in Australia [43] . A non-probability sampling method will be used to decide the sample. The sample of this study will be drawn from the sources of Business Who's Who of Australia [44] with Standard Industry Classification (SIC) code from 801-809 (healthcare industry, the sample size is around 545 in total); the contracted hospital list of Australian Regional Health Group Limited [45] (the sample size is more than 400); the Pharmacy Guild of Australia [46] and other healthcare association databases.
The data collection will be conducted through self-administered questionnaires. The current progress, enablers, and barriers of KMS will be analysed. The relationships between KMS development and certain characteristics of healthcare such as size, private/public, and location will also be examined. The implementation process and related issues will be analysed and reported with the focus on necessary steps, guidelines, and critical successful factors.
Stage 3: A pilot study testing the framework
The third stage aims to pilot test the framework proposed in this research. Our research team will approach selected Australian regional healthcare organisations for this purpose. The pilot healthcare organisations will be selected from the cases of multiple-case study or the survey study. Firstly, the CEOs of regional healthcare organisations will be contacted to introduce mobile KMS into their organisations. Secondly, it will be ensured that the organisations come with sufficient awareness of KMS. Some crucial aspects have been identified but full details will emerge as the first two stages develop.
The mobile KMS will then be implemented in the selected organisations, by following the framework proposed in this research. The framework will then be tested and validated through the implementation steps and guidelines suggested. The criteria that for validation include how well the framework suits the requirements of Australian regional healthcare, how well it assists in equipping health professionals with knowledge support at fingertips, and whether better knowledge sharing in these selected healthcare is achieved. To test and validate the proposed framework, a focus group discussion and a questionnaire will be administered to gather users' feedback. Details of the questionnaire and assessment criteria will emerge after consultation with the CEOs of selected healthcare, because these CEOs will be able to advise us on information flows, performance criteria, efficiency parameters, and information sharing aspects. It is preferable that the validation steps to be in the final stage due to the perceived sensitivity on work flows and performance issues.
Conclusion
Healthcare industry plays an important role for a country's economy. For example, in U.S., healthcare consumed 15.3 percent of GDP [48] . The health share of GDP is expected to continue its historical upward trend, reaching 19.6 percent of GDP by 2016 [49] . Therefore, how to reach better management of knowledge in a healthcare organisation is significant. However, the issues such as how to implement a mobile KMS into healthcare organisations are still yet being addressed [9, 41] . As the mobile technology advances, potential benefits of using a mobile KMS in regional healthcare is high but barely explored. This research will directly contribute to advancing knowledge in this domain by (1) identifying unique enablers and barriers of mobile KMS implementation in Australian regional healthcare, (2) providing a methodology for Australian regional healthcare to implement KMS, and (3) using an innovative mobile technology for enhanced performance of KMS implementation. 
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